Abstract: Ion pair charge transfer (IPCT) reaction has been studied on the reduction of Co III centre in coordination compounds with reference to solvent medium and structure of the complex. A series of Co III (L) 3 3+ (L = (NH 3 ) 2 , en, pn, tn and bn) were prepared, characterized and the structures of the complexes were refined using powder XRD data. , I -} ion pair into Co II product formation efficiency. The photoreduction proceeds through long-range and short range solvation mechanisms. Regression methods were attempted to quantify the solvation effect.
Abstract: Ion pair charge transfer (IPCT) reaction has been studied on the reduction of Co III centre in coordination compounds with reference to solvent medium and structure of the complex. A series of Co III (L) 3 3+ (L = (NH 3 ) 2 , en, pn, tn and bn) were prepared, characterized and the structures of the complexes were refined using powder XRD data. Co III (L) 3 3+ crystallizes in distorted monoclinic system with β = 92.93 (1)° to 113.00 (2)°. A combination of powder XRD and cyclic voltammetric technique is shown to be methodologically important and complementary for the understanding of reduction property of Co III centre. The voltammetric measurements of Co III (L) 3 3+ have shown one irreversible Co(III) → Co(II) reduction of metal centre and the peak positions of the complexes are localized due to strained ligand. Quantum yield for 254 nm excitation of Co III (L) 3 3+ (L = (NH 3 ) 2 , en, pn, tn and bn) in water-1,4-dioxane mixtures (Diox = 0, 5, 10, 15, 20, 25 and 30% (v/v)) were also derived for all the complexes in presence of added iodide ion, in which Co III is reduced via {Co III L 3
3+
, I -} ion-pair formation. The photoactive state is ion-pair charge transfer transition state and the quantum efficiency is solvent dependent. That is, Φ Co(II) in water Diox (100:0 (v/v)) is less than that in water Diox (70:30 (v/v)). That is, change in Φ Co(II) is consistent with observed increase in x Diox of the medium. An elaboration on binary solvent modified Φ Co(II) in terms of correlation relationships using solvent empirical parameters ε r , Y, E T 
Introduction
Electron transfer and its components underpin a wide variety of chemistry, biochemistry, and nanotechnology 1 . A common element is that electrons originate in spatially defined regions, tunnel through space and matter and are deposited in another spatially defined region. Simple examples of this include intramolecular electron transfer in which the initial †Presented to the National Conference on Chemistry Solutions at SRM University, India 
Photolysis experiments
The effect of UV irradiation on samples of Co
3+ (L = (NH 3 ) 2 , en, pn, tn and bn) in water 1,4-dioxane mixed solvent (0-30% (v/v) 1,4-dioxane) was followed by spectrophotometric method. Cobalt(III) complexes are comparatively stable 4 toward UV irradiation and there was no significant amount of Co II present even after 2 days. Therefore, photolysis was performed in presence of iodide ion as reductant.
Modeling analysis
Binary solvent medium of varying compositions can have a profound effect on the behavior of photochemistry of ion-pair {Co
-}, which can be static or dynamic. To some extent modeling analysis can be used to separate the non-specific and specific solvation effects, as it can also be used to predict the quantitative contributions. -} system leads to redox decomposition with high quantum yield than that of a neat, simple complex ion (eqs. 
Results and Discussion

X-Ray powder diffraction analysis
Thus, IPCT excitation is followed by either the back-electron transfer reactions within the solvent cage or the separation of the primary photoproducts. 
Role of solvent compositions
S69
(r 2 = 0.981, sd = 0.06, Ψ = 0.19, n = 6, and Temp = 300). The regression coefficient values along with statistically weighted P(α), P(β) and P(π*) computed for the cobalt(III) complexes are presented in Table 2 . , I
-} ion pair in the presence of dioxygen leads to oxidation of I -to I 3 -. The net reaction is Co(III) photoassisted oxidation of I -by dioxygen, which is illustrated in Scheme 1. The problem of photoinduced donor-acceptor electron transfer in mixed solvent media is analyzed to obtain an understanding of the relationship between solvent properties and transition state 7 . Product formation due to fast and slow processes are shown in Scheme 2. Appropriate fitting of Φ Co(II) values in correlation model equations containing solvent empirical parameters in six mixtures of water-1,4-dioxane yields exciting results. A few important conclusions can be deduced from this work. Scheme 1. Formation of geminate radical pair upon excitation of {Co III ; I -} ion pair in water-1,4-dioxane solvent mixture leading to the oxygen assisted production of iodine. 
